. Because of different pathogenic potentials and increasing resistance to many. The primers were selected to classify the isolates at the group and clonal levels. To determine if there were differences antimicrobial agents, rapid and accurate identification of Bacteroides species is necessary to ensure effective treatment of the in pathogenicity for the individual PCR fingerprint groups, we analyzed the isolates obtained from known clinical sources for patient. However, conventional identification of species is often problematic, especially for the indole-positive species (e.g., B.
Members of the Bacteroides fragilis group, which are bilefingerprinting [8, 9] , chromosomal DNA probes [10] , and species-specific PCR [11] have also been used for identification resistant, anaerobic gram-negative rods, are opportunistic pathogens recovered from patients with peritonitis, septicemia, of bacterial isolates. PCR fingerprint techniques, which can detect DNA polymorphisms, also aid in the differentiation of and wound infections. B. fragilis, one of the 10 species in the B. fragilis group, is the anaerobe most frequently isolated from the species. In this study we used the single primers M13 core and T3B blood cultures [1] . B. fragilis and Bacteroides thetaiotaomicron are two of the most common anaerobes involved in peritonitis, for fingerprinting selected clinical isolates of B. fragilis and B. thetaiotaomicron from both Southern California and Gerappendicitis [2] , colpitis [3] , and cholecystitis [4] . Because of different pathogenic potentials and increasing resistance to many. The primers were selected to classify the isolates at the group and clonal levels. To determine if there were differences antimicrobial agents, rapid and accurate identification of Bacteroides species is necessary to ensure effective treatment of the in pathogenicity for the individual PCR fingerprint groups, we analyzed the isolates obtained from known clinical sources for patient. However, conventional identification of species is often problematic, especially for the indole-positive species (e.g., B.
associations between differences in PCR fingerprint profiles and the site of isolation. thetaiotaomicron).
Conventional biochemical tests are still the usual standard for identification and classification of anaerobic bacteria. Unfortunately, these tests are time-consuming and sometimes lead Materials and Methods to misidentification. Molecular genetic methods, including rRNA hybridization [5] and 5S ribosomal ribonucleic acid seStrains. A total of 55 clinical isolates (34 B. fragilis isolates quencing [6] , have been used to support the classification of the and 21 B. thetaiotaomicron isolates) from blood and wound genus Bacteroides [7] . DNA hybridization and classic genomic specimens collected during a 6-year period (1990 -1996) Institute of Medical Microbiology and Epidemiology (IMME; Briefly, isolates were grown anaerobically for 48 hours on supplemented BBA (brucella blood agar; Anaerobe Systems).
NOTE. NA Å not available.
Several colonies of each isolate were extracted in 100 mL of 50 * The origin was not further specified.
mM NaOH, and the cell lysates were centrifuged (mSpeedFuge; Savant, Hicksville, NY) to remove cellular debris. Each cell lysate supernatant was subjected to PCR amplification in volumes of previous studies. The number and sources of the clinical iso-47. The samples were concentrated to a volume of Ç20-25 mL each ovatus ATCC 8483; Bacteroides stercoris ATCC 43183; Bacbefore electrophoretic separation of the amplification products in teroides eggerthii ATCC 27754; Bacteroides distasonis ATCC 1.2% agarose gels (M13 core primer products) or 1.5% agarose 8503; Bacteroides caccae ATCC 43185; Bacteroides vulgatus gels (T3B primer products) (5 mm 1 25 cm 1 20 cm) for 5 ATCC 8482 and VPI B2-11; and Bacteroides merdae ATCC hours at 3 V/cm. Amplified products were detected by staining 43184. All strains were stored in skim milk at 070ЊC. Before with ethidium bromide (2 mg/mL). testing, they were taken from the freezer and subcultured at We evaluated the data by direct visual comparison and by least twice on supplemented brucella blood agar (Anaerobe scanning the patterns. The gel images were recorded by scanSystems; San Jose, CA) at RMARL and supplemented columning the banding patterns (ScanJet IIcx Flatbedscanner; Hewbia blood agar (Unipath; Wesel, Germany) at IMME, respeclett Packard, Palo Alto, CA). Absorbance profiles were cortively, to ensure good growth. Data were analyzed by species rected for gel-to-gel variation on the basis of reference samples and checked for inter-and intraspecies-specific similarities acrun on each gel. We then compared patterns by either calculacording to the clinical source.
tion of the correlation coefficient between absorbance profiles Biochemical tests. Strains of Bacteroides species were first or by using a band position matching coefficient. Natural identified by means of biochemical testing that has previously groupings of similar patterns were found by clustering the mabeen described in detail [12] . Briefly, prereduced anaerobically trix and displaying the results as a dendrogram (GelManager; sterilized (PRAS) biochemicals (Carr Scarborough MicrobioBioSystematica, Prague, Czech Republic). logicals; Stone Mountain, GA) were used to test the fermentaResults tion of arabinose, rhamnose, trehalose, salicin, sucrose, and xylan; hydrolysis of esculin; and production of indole. Bile
Identification. All of the B. fragilis clinical isolates (66 of 66) were similarly identified by using PRAS biochemicals, key resistance was determined by growth in PRAS peptone yeast / 9c36$$se25 08-12-97 00:09:39 cida UC: CID S297 CID 1997; 25 (Suppl 2) PCR Profiles of Bacteroides in Germany and the U.S.
reactions of the identification kits, and PCR fingerprinting. We identified 28 of the 31 B. thetaiotaomicron strains with use of biochemical tests; the remaining three isolates were misidentified as B. uniformis on the basis of a false-negative arginine reaction obtained with the RapID ANA II kit and were reidentified as B. thetaiotaomicron by PCR fingerprinting with use of the T3B and the M13 core primers.
Comparison of PCR fingerprint profiles. All German strains formed homogeneous profiles with use of the single primer M13 core; B. fragilis isolates showed 67% -100% homology with the PCR fingerprint profile of the reference strain B. fragilis DSM 2951 (derived from ATCC 25285), which belonged to PCR group I. The clinical isolates shared three major bands (1320 bp, 960 bp, and 590 bp) in common with the reference strain; B. thetaiotaomicron clinical isolates demonstrated a similarity to the reference strain of ú80%. These strains had four major bands in common (1460 bp, 1350 bp, 840 bp, and 650 bp). Only 2 of 10 isolates (MME 283 and 284) demonstrated an additional band (2920 bp). These strains, which were isolated from different patients, were identical. showed additional major bands, most of which were different from those of the reference strain and from those of each other. common with the reference strain VPI 2393 [16] . They showed a similarity ranging from 65% -100%. All clinical strains A majority of the B. thetaiotaomicron strains (15 of 21) shared at least four bands (1060 bp, 580 bp, 510 bp, and 470 bp) in common with the type strain ATCC 28148 and the reference strain ATCC 29741. The remaining strains (6 of 21) showed variant profiles that did not match either the reference strain or any of the clinical isolates. These strains showed õ50% correlation with all other strains (figure 2).
We completed the species and group identification of the strains by using a single T3B primer. The B. fragilis strains grouped the same way as described for the M13 core primer. Group I was characterized by four bands (1950 bp, 1050 bp, 800 bp, and 570 bp). The 570-bp band was shared only by the clinical isolates of this group. The group II isolates were missing the 1950-bp and 1050-bp fragments. The B. thetaiotaomicron strains were divided into two different groups: group I isolates shared a major band (691 bp) in common with the type strain ATCC 29418 and the reference strain ATCC 29741; group II again had three strains with a band (1010 bp) in tained from Southern California B. fragilis strains by using the calculation of the correlation coefficient (0.1 -1.0) shows a similarity of As there was no reference strain available for these group II Ç0.4 between the Bacteroides fragilis PCR fingerprint group I, repreisolates, we used strain RMA 5088 as our own reference strain. 
